The segregation of silicon in platinum flat (111), stepped (553) and (332) surfaces is studied as a function of crystal temperature. Silicon segregates below 1000°C with an activation energy between 17 and 20 Kcal/ mole. In the retarding field mode, the maximum amount of segregated Si corresponds to a Si (93 eV)/ Pt (242 eV) Auger peak ratio of about 5.
= 2.5xl0-7 Torr, the activation energy for the dissolution process 
Intruduction
Therehavebeen a considerable number of studies on the interaction of oxygen and platinum single crystals (1-10). On Pt(lll) crystal surfaces a physisorbed molecular state was observed below -150°C (8, 9) ,and two forms of atomically bound oxygen. One is a chemisorbed species that desorbs in the range of 300-500°C, and the other is a more strongly bound oxygen desorbing at temperatures in excess of 900°C. This last form of oxygen was shown to be located below the Pt surface by the use of ion scattering spectroscopy (13) . This strongly bound oxygen has also been associated with the formation of surface platinum oxide (4) that exhibits novel chemisorption and catalytic properties (7, 8, 14, 15) .
The presenceofoxygen at the platinum surface may also have profound effects on the surface concentration and solubility of other elements such as Si, C, Al, Mg, and Ca. Since these elements are often present in important platinum catalyst systems, as constituents of the high surface area supports for the finely dispersed patticles of the noble metal, their behavior, when dissolved in platinum, is of considerable interest.
Oxygen is also an important component of these catalysts systems as part of the oxide support. It is also utilized often for the catalyst preparation and 'activation' to obtain optimum reactivity and selectivity.
In this report we explore the dissolution and surface segregation of Si in Pt single crystals, and show how its behavior is profoundly influenced by the presence of oxygen. The solubility of Si is increased, in the -6 presence of low partial pressures of oxygen (~10 Torr), by the simultaneous dissolution of oxygen in platinum, followed by the precipitation The reason for the thermodynamic stability, structure and composition of these noble metal surface oxides will be discussed in a subsequent paper.
Experimental
The Pt single crystals used in this study were cut from Pt single crystal rods furnished by Metals Research Corp. The crystals cut from these rods showed large concentration of Si segregated on the. surface after heating in vacuum (16) .
All the experiments were performed in standard UHV chambers evacuated with ion pumps. The surface analysis techniques used were low energy electron diffraction (LEED), and Auger electron spectroscopy (AES). The latter was performed with the LEED optics operated in the retarding field mode (RFA).
Results
In Figure Kcal/mole, depending on the value taken for the Si/Pt Auger peak ratio that corresponds to 9=1. This peak ratio varies in the range of 4.6 to 5.6, depending on the crystal studied (see Figures 1 and 3 ). The temperature dependence is illustrated in Figure 3 in the case of a -7
Pt(332) crystal for a fixed 02 partial pressure of 2.5xl0 Torr. As we can see, the rate of decrease of the Auger peak intensity at 93 eV that 4. The rate of this decomposition process depends on the crystal temperature being faster at the higher temperatures.
Discussion
The segregation of Si to the surface of Pt single crystals was reproted by the authors in a previous paper (16) and also by others (17, 18, 25) .
There is good agreement in the reported segregation temperatures in all these studies. Also, the total amount of segregated Si below 600°C is similar if allowance is made for the different sensitivities of the RAF and cylindrical mirror analyzer detection technique (for detection using CMA the sensitivity increases linearly with electron energy). 
